Abstract: Inflation has always been being seen as one of the most important macroeconomic variables in modern economies. Every year, media especially in Muslim countries has constantly reported that inflation rates increase during the Islamic holy month of Ramadhan and Eid Ul Fitr. Remarkably, there has been hitherto almost no serious study focusing on the empirical relationship between Ramadhan, Eid Ul Fitr and inflation. This research aims to examine empirically whether Ramadhan and Eid Ul Fitr have a systematic effect on inflation. This research uses regression analysis technique and involves data from 66 local economies in Indonesia between January 2000 and December 2017. The finding of this paper is Ramadhan and Eid Ul Fitr have a positive effect on inflation. The possible reasons for explaining the results is the high of public demand. To overcome inflation in Indonesia not only from the role of government in controlling inflation rate, but also the role of Muslims community in controlling consumption.
Introduction
Inflation has always been being seen as one of the most important macroeconomic variables in modern economies. It is this variable that will possibly weaken or even damage decades of economic growth if unleashed and not curbed (Barro, 1995; Gregorio, 1992; Vinayagathasan, 2013; Bittencourt, 2012; Hung, 2003) . It is this variable that is concerned by central bankers globally and forces them to take monetary policies that are not always popular.
Every year, media especially in Muslim countries has constantly reported that inflation rates increase during the Islamic holy month of Ramadhan and Eid Ul Fitr. Many reports have also acknowledged the persistent increase of inflation rate in the months within which Ramadhan and Eid Ul Fitr fall (FAO, 2010; The World Bank, 2013) . Given that Ramadhan and Eid Ul Fitr fall in different month in different years, they cannot simply be treated as seasonal adjustment measure like Christmas or Solar New Year.
Understanding the effect that Ramadhan and Eid Ul Fitr may possibly have on inflation is therefore very important, not only for the making of appropriate monetary policies but also the making of business decisions.
Economic analyses on inflation are hardly new (Laidler & Parkin, 1975) . There have been a bulk of works examining the cause and consequences on inflation using both theoretical (Saad-Filho 2000; Fuhrer, Kodrzycki, Little, Olivei, & Samuelson, 2009 ) and empirical approaches (Gali & Gertler, 1999; Orphanides, 2002; Kaihatsu & Nakajima, 2018; Montes & da Cunha, 2018; Xu, Chang, Lobont & Su, 2016) . However, the dependence of inflation on Ramadhan and Eid Ul Fitr seems to be missed.
There are at least two mechanisms through which Ramadhan and Eid Ul Fitr may affect inflation. The first is changes in aggregate demand. During Ramadhan, muslims are discouraged from consumption. Besides, Ramadhan is also the month of charity. It is in this month that the best charity is to be given, mostly to support the poor and the needy. Since the MPC is higher in the case of poor and ordinary people than it is for the extremely wealthy, the transfer of income from the wealthy to the poor may thus increases aggregate demand.
The second mechanism through which Ramadhan and Eid Ul Fitr may affect inflation is changes in the aggregate supply. During daylight hours, muslims cannot eat nor drink. People stay up late to break their fast and get up in the early morning hours so they can eat before daybreak. This results in shorter sleeping hours which can cause people to become more lethargic later on in the day. Consequently, the productivity of workers may decline as the workers are less fit than normal. The employers decide to transfer the increased wages into prices, which triggers inflation. This is consistent with the Keynesian explanation of inflation.
The third mechanism through which Ramadhan and Eid Ul Fitr may affect inflation is changes in people's expectations about future inflation. Expected inflation is among the factors important for wage formation (Goretti, 2008; Holland, 1984; Nickell & Quintini, 2003) . Employees expecting higher inflation may require higher wages to compensate for their higher cost of living. Firms, in order to uphold profit margins, may in turn shift the higher costs of labor onto consumers. Higher consumer prices may further induce more demands for higher nominal wages, leading to a self-sustaining upward trend in price levels.
Expected inflation is also important for investment decision (Huizinga, 1993; Mills, 1996) . Firms expecting higher inflation may anticipate that consumer demand will decrease, while costs of inputs will increase. Besides, firms expecting higher inflation may anticipate that the central bank's reference interest rates will rise to deal with inflation. These induce the firms to set lower revenue and selling targets and further delay their production and investment plans, leading to potential supply shocks.
It should be noted that more intense levels of competition in the labor markets and in the markets for goods and services may help reduce the risk of a wage price spiral. For example, Holz & Mehrotra (2013) recently find that, in China, firms do not fully pass through increases in labor costs to consumer prices, in both the tradable goods sector and in the economy as a whole.
Finally, a credible monetary policy may help reduce expected price and reduce the inflationary effect of government-set fuel price changes (Perrier & Amano, 2000) . By credible it means that the central bank and the government in general are believed to actually carry out their stated plans. If the monetary policy taken to accompany changes in government-set fuel prices is credible, inflation uncertainty should be less pronounced.
Remarkably, there has been hitherto almost no serious study focusing on the empirical relationship between Ramadhan, Eid Ul Fitr and inflation. So, this study contributes to the exiting literature by determining the relationship between Ramadhan, Eid Ul Fitr and inflation by two aspects: Firstly, few scientific papers treat these events are at best placed as control variables for other variables of interest (Grigorian & Kock, 2010) . Secondly, no scientific papers treat this relationship in Indonesia. Finally, we analyze this relationship in Indonesia on the grounds that Indonesia is the largest Muslim population in the world and has a level of religiosity in the country of 99%, which indicates that religion plays an important role in daily life and society (Crabtree, 2010) .
Our research have limitations, which also serve to highlight future research opportunities. We acknowledge that our empirical data do not go beyond what the direct observation were able to articulate and we were able to interpret. For example, we didn't observe the lack distribution of good as inflation determinant. Furthermore, we only observe the selected variables with consideration of data availability. We tried to minimize these limitations by control variables, which is influence of inflation.
Research Method
We use Panel Least Square method to investigate the effect of Ramadhan and Eid Ul Fitr on inflation. According to Baltagi (2005) , there are three approaches that can be used to estimate panel data, such as Pooled ordinary Least Square (PLS, fixed effect (FE), and random effect (RE) model. We use Chow test, Hausman test, and Lagrange Multiplier test to choose the most appropriate model. However, to make sure that the conclusion drawn is not due to the choice of estimation model, the regressions in this research are also reestimated using another model to compare (We using FE in this research (Pesaran, 2004; 2007) .
Result and Discussion

Basic Result for The Relationship of Ramadhan and Eid Ul Fitr on Inflation
In this section, we report basic regression results the relationship between Ramadhan and Eid Ul Fitr to inflation. Based on the panel data test (Chow Test, Lagrange Multiplier Test, and Hausman Test) we found that the best estimator for regression model is Pooled ordinary Least Square PLS (See Appendix B.1; B.2; dan B.3). The regression output of PLS is as Table 1 . In column 1, the regression includes only an intercept the dummy for the start of Ramadhan and dummy for the Eid Ul Fitr day. The coefficient of Ramadhan and Eid Ul Fitr day are all positive and significantly different from zero at the 1% level. In column 2, other independent variables are added, the coefficients of the dummies for the start of Ramadhan and the Eid Ul Fitr day are all remains unchanged. The estimates in column 2 indicate that, holding other variables constant, local inflation rates in Indonesia will be 0.846 percent higher in the months of Ramadhan fall than in other months. The estimates in column 2 also indicate that, assuming no change in other regression, local inflation rates will be 0.576 percent higher in the months of Eid Ul Fitr fall than in other months. In columns 3, we add the dummy for gasoline price increase and for gasoline price decrease. Again, our coefficient of interest, namely the start of Ramadhan and the Eid Ul Fitr day the remains positive and significant at the 1% level. In addition, we find that local inflation rates in Indonesia will be higher in the months with gasoline price increase than in other months with no gasoline price increase.
In columns 4-6, we regress dummy for the start of Ramadhan and for the Eid Ul Fitr day with alternative designation, where takes the value of 1 in the succeeding months if the first day of Ramadhan took place within the final week and the same procedure for Eid Ul Fitr (the difference between basic and alternative designation see Appendix A). We find that the coefficient of the dummies for Ramadhan and for the Eid Ul Fitr day remain significant at the 1 percent level. This result indicates that the relationship between Ramadhan and Eid Ul Fitr and inflation is persistent.
Meanwhile, estimates using the Fixed Effect Model (FEM) indicate a cross-sectional dependency problem (see appendix B.4), so we use PCSE estimates for robust results. Table 2 shows the results from estimating using panel-corrected standard error (PCSE). The coefficient of Ramadhan and Eid Ul Fitr day are positive and significant in all specifications at the 1% and 5% level. In terms of interpretation, using column 2, we find that local inflation rates in Indonesia will be 0.963 percent higher in the months of Ramadhan fall than in other months. The estimates in column 2 also indicate that local inflation rates will be 0.532 percent higher in the months of Eid Ul Fitr fall than in other months.
According to the result PLS and PCSE estimator, the value of R square on all models have a low value, its mean variables outside the model have a greater influence on dependent variables. Using table 1 column 2, the value of R square from PLS estimator are 8.5 percent, meaning that variance in the independent variables can explain by 8.5 percent on the variance local inflation in Indonesia. Meanwhile, using table 2 column 2, the value of R square from PCSE estimator are 8.6 percent, meaning that variance in the independent variables can explain by 8 percent on the variance local inflation in Indonesia. However, the findings from both the PLS and PCSE estimators are broadly consistent and confirm the finding in line with our theoretical model that Ramadhan and Eid Ul Fitr matters for inflation or in other word the month of Ramadhan and Eid Ul Fitr increases local inflation in Indonesia. 
Result for The Relationship Ramadhan and Eid Ul Fitr dummies elaborated on Inflation
Furthermore, we shows the result with Ramadhan and Eid Ul Fitr dummies elaborated. Ramadhan dummies elaborated in four parts, dummy for before the month of Ramadhan, dummy for the beginning of Ramadhan, dummy for the middle of Ramadhan, and dummy for the end of Ramadhan. While, Eid Ul Fitr dummies elaborated in two parts, dummy for the Eid Ul Fitr day and dummy for middle Eid Ul Fitr day. Each part reflect one third of the month, as ten days in the beginning, middle and end of month. This elaboration was conducted to find out more in detail about inflation movements around the month of Ramadhan and Eid Ul Fitr. In table 3, the coefficients each part of dummies for Ramadhan and for Eidul Fitr day are all significant at the 1 percent level. In terms of interpretation, using in column 3, the coefficients from PLS estimator are -0.383, 0.686, 0.300, 0.683, -0.160, 0.305 for before the month of Ramadhan, the beginning of Ramadhan, the middle of Ramadhan, the end of Ramadhan, the Eid Ul Fitr day and middle Eid Ul Fitr day. We can see that the effect of dummy for before the month of Ramadhan on local inflation is negative and statistically significant. The magnitude of -0.383 indicates that local inflation rates in Indonesia will be 0.383 percent lower in the month before Ramadhan fall than in the months outside the events of Ramadhan. In addition, it was also found that the effect of dummy for the beginning of Ramadhan, dummy for the middle of Ramadhan, and dummy for the end of Ramadhan on inflation are all positive and statistically significant. The magnitude of 0.686, 0.300, 0.683 implies that local inflation rates in Indonesia will be increase 0.686 percent in the beginning of Ramadhan, 0.300 percent in the middle of Ramadhan, and 0.683 percent in the end of Ramadhan. Then, we found that the beginning of Eid Ul Fitr is a negative and statistically significant effect on local inflation. The magnitude of 0.16 indicates that local inflation rates in Indonesia will be 0.16 percent lower in the beginning of Eid Ul Fitr than in the months outside the events of Eid Ul Fitr. Finally, in the middle Eid Ul Fitr is found to have a positive and statistically significant on local inflation. The magnitude of 0.365 indicates that local inflation rates in Indonesia will be 0.365 percent higher in the middle of Eid Ul Fitr than in the months outside the events of Eid Ul Fitr.
In more detail, the effect of Ramadhan and Eid Ul Fitr on inflation have statistically significant with an interesting pattern. Before Ramadhan shows a negative influence on inflation and when Ramadhan fall it has a positive influence. Then, in the beginning of Eid Ul Fitr shows negative effect, furthermore in the middle of Eid Ul Fitr shows positive effect.
Before the fall of Ramadhan shows a negative influence, it cause the demand of Muslim community has not increased and the success of the government's anticipation. We well known that inflation in Ramadhan as a seasonal event which is always anticipated by the government of Indonesia. Anticipation by the government is usually in the form of maintaining the availability of goods and affordability of prices on the market. Technically, government efforts are carried out in several ways such as increasing monitoring and prevention of hoarding, ensuring the smoothness of supply chain operations, and market operations.
Then, during Ramadhan shows a positive influence on inflation, which is caused by an increase in the demand for Muslims. Theoretically, inflation can arise from the demand side when there is excess demand in the interaction between the demand and supply side of an economy (demand-pull inflation). The AC Nielsen study in Ramadhan showed sales of consumer goods in Indonesia rose 9.2 percent. Biscuit sales, for example, increased 11 times, canned fish and meat doubled, sausages and meatballs increased by 34 percent. It's in the modern market. In traditional markets there is also a high increase in demand (Utomo, 2016) . Increased consumption of Muslims in the month of Ramadhan is a contradiction with the message of worship of Ramadhan and Islamic teachings. One central theme of Ramadhan is the control of desire, nafsu. Ramadhan is largely about learning to control desires such as hunger, sexual drive, emotions (Hellman, 2008) and intended to give the fasting person a deeper understanding of what it is to be poor and how the less fortunate suffer (Ahmed, 2001 ). In addition, Islamic teachings instruct humans not to over-consume (Quran 7:31).
Beyond the fasting that is central to Ramadhan, the entire month is a period of increased spirituality and religious contemplation for Muslims, specially on charity. Alongside the rituals of prayer and fasting, giving is a natural element of this auspicious month. As a result, during Ramadhan, much charitable giving is done by the prosperous community to the poor and less fortunate. This has an impact on increasing the purchasing power of low income communities, so will be increase of demand.
In addition, the economic mechanism that is built in the system of state and society also allows the occurrence of Ramadhan inflation. The constitutive obligation to provide Tunjangan Hari Raya (THR) or Religious Holiday Allowances to the workforce and massive remittances from overseas workers have increased demand in the market and also the amount of money supply. The more money circulating as a result the lower the real value of money. Prices that have risen to the market mechanism become increasingly burdensome because the real value of money goes down.
This study also shows in the beginning Eid Ul Fitr gave a negative influence on inflation and in the middle of the month had a positive influence. The negative impact was caused by a decrease in the demand of Muslim communities. We know that all the needs of Muslim communities at the beginning of Eid Al-Fitr have been prepared during the month of Ramadhan. Then in the middle of Eid Ul Fitr, a positive impact arose because Muslims returned to normal activities and increased demand as a result of their return to urban areas.
As before, we comparing the results of a regression using PLS and PCSE estimator that our variable of interest namely Ramadhan and Eid Ul Fitr, in all have the sign and significance remains unchange. For the result using PCSE see Appendix C.
Conclusion
This paper attempts to answer the question of whether Ramadhan and Eid Ul Fitr can stimulate inflation. We are using a panel of 66 local economies in Indonesia for the period January 2000 and December 2017. Our main results can be summed up as follows. First, within PLS, we find that the effect of Ramadhan and Eid Ul Fitr on local inflation is positive and statistically significant. Second, within FEM estimator, we find the same conclusion. The possible reasons for explaining the results is the high of public demand in the moment of Ramadhan and Eid Ul Fitr. This is driven by the lack of Muslim awareness of the essence of fasting as a form of self-control. In fact, Muslims in general will spend more in Ramadhan and Eid Ul Fitr. Furthermore, the drive for charity and religious holiday allowances in the month of Ramadhan and Eid al-Fitr is also a cause of increased aggregate demand. To enhance academic understanding of this subject, this research can be extended by employing mediating or moderating models in order to examine the conditions which Ramadhan and Eid Ul Fitr could affect inflation. They can also examine the roles of Muslim population, religiosity, and law enforcement in advancing the relationship Islamic holy month and inflation. Affairs' releases and media archives. Percent increase in minimum wage -The percentages of the changes in the local minimum wage.
-Calculated using data compiled from government decrees, particularly the decrees of governors on local minimum wage rates Broad money (M2) supply -The sum of currency outside banks, demand deposits other than those of the central government, and the time, savings, and foreign currency deposits of resident sectors other than the central government. -Binary variable given the value 1 for all the months with a gasoline price increase and 0 otherwise irrespective of when in the month the gasoline price increase took place. -Constructed using information compiled from various government and media archives. Dummy for gasoline price increase (alternative designation) -Binary variable comparable to the dummy for gasoline price increase, but designated in an alternative way. Rather than given the value 1 for all the months with a gasoline price increase, it is valued 1 in the succeeding months if the gasoline price increase took place within the final week. -Constructed using information compiled from various government and media archives.
Monthly local inflation rates
-Month-to-month percent change in the local consumer price index. -Taken from the Statistics Indonesia's website of (BPS 2015). Dummy for gasoline price decrease (basic designation) -Binary variable given the value 1 for all the months with a gasoline price decrease and 0 otherwise irrespective of when in the month the gasoline price increase took place. -Constructed using information compiled from various government and media archives. Dummy for gasoline price decrease (alternative designation) -Binary variable comparable to the dummy for gasoline price decrease, but designated in an alternative way. Rather than given the value 1 for all the months with a gasoline price decrease, it is valued 1 in the succeeding months if the gasoline price increase took place within the final week. -Constructed using information compiled from various government and media archives.
Figure 1 F test or Chow test
The result of F test is accepted null hypothesis (p-value is 1.0000 > 0.05), in other word PLS is more better than FE. The result of Hausman test shows that p-value is 0.00 < 0.05 (Ho = rejected) in other word Fixed Effect is appropriate than Random Effect.
Figure 3 Lagrange Test
The result of F test is accepted null hypothesis (p-value is 1.0000 > 0.05), in other word PLS is appropriate than RE.
Figure 4 Pesaran CD Test
The result of Pesaran CD test is strongly rejects the null hypothesis of no cross-sectional dependence. 
